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Abstract 

Objective: We aimed to describe the morbidity and mortality patterns in HIV-positive adults hospitalized in West Africa. 
Method: We conducted a six-month prospective multicentre survey within the leDEA West Africa collaboration in six adult 
medical wards of teaching hospitals in Abidjan, Ouagadougou, Cotonou, Dakar and Bamako. From April to October 2010, all 
newly hospitalized HIV-positive patients were eligible. Baseline and follow-up information until hospital discharge was recorded 
using standardized forms. Diagnoses were reviewed by a local event validation committee using reference definitions. Factors 
associated with in-hospital mortality were studied with a logistic regression model. 

Results: Among 823 hospitalized HIV-positive adults (median age 40 years, 58% women), 24% discovered their HIV infection 
during the hospitalization, median CD4 count was 75/mm^ (IQR: 25-177) and 48% had previously received antiretroviral 
treatment (ART). The underlying causes of hospitalization were AIDS-defining conditions (54%), other infections (32%), other 
diseases (8%) and non-specific illness (6%). The most frequent diseases diagnosed were: tuberculosis (29%), pneumonia (15%), 
malaria (10%) and cerebral toxoplasmosis (10%). Overall, 315 (38%) patients died during hospitalization and the underlying 
cause of death was AIDS (63%), non-AIDS-defining infections (26%), other diseases (7%) and non-specific illness or unknown 
cause (4%). Among them, the most frequent fatal diseases were: tuberculosis (36%), cerebral toxoplasmosis (10%), 
cryptococcosis (9%) and sepsis (7%). Older age, clinical WHO stage 3 and 4, low CD4 count, and AIDS-defining infectious 
diagnoses were associated with hospital fatality. 

Conclusions: AIDS-defining conditions, primarily tuberculosis, and bacterial infections were the most frequent causes of 
hospitalization in HIV-positive adults in West Africa and resulted in high in-hospital fatality. Sustained efforts are needed to 
integrate care of these disease conditions and optimize earlier diagnosis of HIV infection and initiation of ART. 
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Introduction 

Since 1996, combination antiretroviral treatment (ART) has 
consistently improved the prognosis of HIV-positive indivi- 
duals with a dramatic decrease in HIV-related morbidity and 
mortality, as clearly demonstrated in cohorts of seroconver- 
ters in Europe [1]. These results have also been subsequently 
described in Africa [2-4]. Since 2003, the number of HIV- 
positive individuals treated by ART increased exponentially 
worldwide, and in 2012, two out of three individuals eligible 
for ART in sub-Saharan Africa were receiving it [5]. Thus, 
Africa has reduced AIDS-related deaths by one-third between 
2005 and 2011 [6]. Nevertheless, the case management of 
HIV-positive individuals remains challenging in these coun- 
tries with limited resources [7]. First late diagnosis of HIV 
infection and late initiation of treatment lead to a high 



frequency of AIDS-related morbidity during the first 6-12 
months of ART initiation [2,8-11]. Second, tuberculosis (TB) 
and invasive bacterial diseases are the most frequent 
reported causes of morbidity [8,9,12,13]. Their prognosis is 
worse when the costs of the diagnosis and treatment are 
born by the patient or his/her relatives [14,15]. Third, the use 
of poorly tolerated ART regimens may expose to frequent 
adverse effects and unplanned treatment discontinuations 
[16]. Finally, as they live longer with a longer cumula- 
tive period on ART, HIV-positive individuals may experience 
a wider range of co-morbidities [17], including cancers 
and cardiovascular diseases. The distribution of these co- 
morbidities may differ in Africa from those described in 
industrialized countries because of different environmental 
and pathogenic contexts and of different socio-economic and 
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behavioural conditions. Moreover, the frequency and the 
type of morbidity may vary according to the Immunosup- 
pression level and duration of treatment [8]. 

Knowledge is limited on causes of morbidity and mortality 
In HIV-posltlve patients followed In HIV care programs In 
West Africa. Available data come mainly from research pro- 
tocols, clinical trials or specifically designed cohort studies, 
which may differ from routine programs by the selection 
of the population and by the means engaged to diagnose 
clinical events. Moreover, most available data concerning 
hospitalizations come from retrospective studies [18-22]. 

Several years after the start of the ART roll-out In West 
Africa, a region where the ART uptake Is among the lowest 
[6], we hypothesized that hospital wards may be the desti- 
nation of most HIV-positive patients with a severe clinical 
event, either during regular follow-up or after an interruption 
of their medical follow-up. 

Thus, the prospective description of HIV-posltlve hospita- 
lized patients with a systematic documentation of reasons of 
hospitalization, diagnosis and outcome may contribute to 
Improve the case management and plan the availability of 
diagnostic and therapeutic means, as well as constitute the 
rationale for Improving preventive measures. We aimed to 
describe here the profile of hospitalized HIV-posltlve patients 
In the ART era In a large sample of West Africa tertiary care 
level hospitals, and identify the spectrum of severe Illness 
and the cause of deaths In this context. 

Methods 

Design and settings 

The International epidemiological Database to Evaluate AIDS 
(leDEA) network (http://www.ledea.org/) was Initiated In July 
2006 to address evolving questions In HIV/AIDS research 
unanswerable by single cohorts by collecting and harmoniz- 
ing data from multiple HIV/AIDS cohorts and programs. The 
leDEA West Africa collaboration (http://mereva.net/ledea) 
currently Involves 16 adult HIV/AIDS clinics spread over nine 
countries In West Africa, representing more than 60,000 HIV- 
positive adults followed in these centres. Within this net- 
work, we performed a six-month prospective multicentre sur- 
vey from April, 2010, to October, 2010. In six HIV-speclallzed 
hospital wards In tertiary hospital In Benin, Burkina Faso, 
Cote d'lvoire. Mall and Senegal, all newly hospitalized HIV- 
positive adults >18 years were eligible. If previously known 
as HIV-positive or newly diagnosed during the hospitalization. 
Baseline and follow-up information during hospitalization 
were recorded using a standardized clinical form. 

Available Investigations on site were as follows: biochem- 
istry, haematology, blood culture, sputum microscopy and 
culture for Mycobacterium tuberculosis, drug sensitivity 
testing for mycobacteria, bacteriology and mycology exam- 
ination of urine and cerebro-splnal fluid (CSF), hepatitis B 
surface (HBs) antigen, hepatitis C virus (HCV) antibody, CSF 
polymerase chain reaction (PCR) for herpes simplex virus 
(HSV) and cytomegalovirus (CMV), malaria rapid test or thick 
blood film, chest x-ray, ultrasound, tomodensltometry. Since 
their cost was borne by the patients, these Investigations 
were not systematically performed but rather selectively 
prescribed. 



Cotrlmoxazole prophylaxis was recommended In adults 
with CD4 count < 500 cell/mm^; prophylaxis for TB and 
IVIycobacterium avium complex (MAC) was usually not 
prescribed. TB treatment (Including for multidrug resistant 
TB) was provided free of charge by the national TB control 
programme. Cotrlmoxazole was freely available for treatment 
of toxoplasmosis and sulfadlazin or clindamycin plus pyr- 
Imethamin were available In most sites at patients' expense. 
Fluconazole was commonly available for the treatment of 
cryptococcus Infection. 

Validation of diagnoses 

Diagnoses usually relied on clinical assessment, supported 
by additional investigations, when performed. Within each 
clinic, diagnoses were validated by a local event validation 
committee composed of three to six specialists in internal 
medicine. Infectious disease and In some settings gastro- 
enterology or other speciality on request. The decisions were 
based on consensus. In case of disagreement, the opinion of 
another expert was requested. All the clinic committees used 
common definitions for AIDS-defining events [23], Invasive 
Infections [24,25], IRIS [26] and cancers. Diagnoses were 
classified as presumptive or definitive [27]. The causality assess- 
ment of side effects was adapted from the WHO-Uppsala 
Monitoring Centre (UMC) causality categories, by grouping 
the categories certain, probable and possible [28]. 

We provide below the definitions of the main infectious 
disease events (other definitions can be found elsewhere 
[23-25]). 

The diagnosis of Isolated bacteraemla or sepsis was 
definitive If: (1) Isolation of a clinically significant pathogen 
from blood culture; and (2) no clinical or paracllnlcal focus. 

The diagnosis of bacterial pneumonia was presumptive In 
case of: (1) consistent clinical findings; (2) chest radiogra- 
phic evidence of alveolar pulmonary disease; and (3) suc- 
cessful response to antibiotherapy with no activity against 
Pneumocystis jirovecii; this diagnosis was definitive If: (1) 
consistent clinical findings, (2) chest radiographic evidence 
of alveolar pulmonary disease, or radiology not performed 
and (3) Isolation of Streptococcus pneumoniae, Haemophiius 
influenzae or non-typhi Salmonella from blood culture. 

The diagnosis of TB was presumptive If: (1): (a) consistent 
clinical findings; (b) presence of acid-fast mycobacteria on 
sputum sample or bronchoalveolar lavage for pulmonary 
TB or on normally sterile body fluid or tissue from a site 
other than lungs (pleural or peritoneal fluid, lymph node, 
liver biopsy, CSF, blood culture) for extrapulmonary TB; and 
(c) successful response to standard antituberculous therapy 
or (2): (a) consistent clinical findings >30 days; (b) no micro- 
biological evidence of a pneumonia due to any other known 
pathogen for pulmonary TB or no other explanation for 
extrapulmonary TB; (c) unsuccessful response to standard 
antibiotherapy; and (d) successful response to standard 
antituberculous therapy. 

The diagnosis of TB was definitive if: (1) consistent clinical 
findings; and (2) isolation of Mycobacterium tuberculosis, 
bovis or africanum from sputum sample or bronchoalveolar 
lavage for pulmonary TB or from at least one normally sterile 
body fluid or tissue from a site other than lungs (pleural or 
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Table 1. Characteristics of HIV-positive adults newly hospitalized from April to September 2010, overall and according to the 
underlying cause of hospitalization, leDEA West Africa Collaboration (/V=823) 



Non-specific 





All causes 


AIDS 


Other infections 


Other diseases 


illness^ 


(n =823) 


(n=445, 54.0%) 


(/7=268, 32.5%) 


(n =62, 7.5%) 


(n =49, 6.0%) 


Median age (years) (interquartile range) 


40 (33-48) 


39 (34-47) 


40 (32-47) 


40 (34-53) 


40 (34-47) 


Women (%) 


58 


56 


62 


61 


55 


HIV type (%) 












1 


94 


94 


93 


98 


92 


2 


4 


4 


5 


0 


6 


1 + 2 


2 


2 


2 


2 


2 


Diagnostic of HIV {%) 












During hospitalization 


24 


25 


25 


11 


20 


< 6 months before hospitalization 


42 


48 


36 


29 


35 


> 6 months before hospitalization 


34 


27 


39 


60 


45 


Known duration of HIV infection if HIV 


3.7 (0.6-31.7) 


2.1 (0.5-17.8) 


7.6 (0.7-38.8) 


18.6 (1.7-52.5) 


10.3 (1.2-39.6) 


diagnosed before hospitalization 












[n =623) (months) (interquartile range) 












WHO stage at entry (%) 












4 


54 


80 


23 


35 


12 


3 


40 


19 


66 


48 


80 


2 or 1 


6 


1 


11 


17 


8 


Median body mass index (kg/m^) 


16.8 (14.5-19.6) 


16.5 (14.3-19.1) 


16.9 (14.2-19.6) 


18.3 (16.1-21.4) 


17.7 (14.5-21.5) 


(interquartile range) 












Median haemoglobinemia (g/l) 


9.0 (7.0-10.0) 


8.0 (7.0-10.0) 


8.0 (6.0-10.0) 


10.0 (8.0-11.0) 


8.0 (6.0-10.0) 


(interquartile range) 












Median last CD4 + cell count^ {n =625) 


75 (25-177) 


58 (19-128) 


88 (28-231) 


154 (46-333) 


106 (54-193) 


(/mm^) (interquartile range) 












History of cotrimoxazole prophylaxis (%) 


52 


49 


51 


65 


60 


History of ART use {%) 


48 


45 


45 


71 


59 


Median time since first ART (n =388) 


13.2 (2.0-44.5) 


5.1 (1.3-31.1) 


25.2 (3.3-57.2) 


30.4 (2.9-56.6) 


14.7 (3.6-38.7) 


(months) (interquartile range) 












Median CD4 + cell count at ART 


90 (32-176) 


84 (29-165) 


90 (32-198) 


118 (61-173) 


97 (50-193) 


initiation (n =300) (/mm^) 












(interquartile range) 












Median duration of hospitalization 


13 (7-22) 


15 (8-27) 


11 (7-19) 


13 (6-20) 


9 (6-12) 


(days) (interquartile range) 












Death in hospital (n=315) (%) 


38 


46 


34 


23 


16 



HIV: human immunodeficiency virus; ART: combination antiretroviral treatment; WHO: World Health Organization. 

"Non-specific diseases: symptomatic diagnosis, non-specific WHO stage 3 events (weight loss > 10%, chronic diarrhoea, persistent fever); 
''median time between date of hospitalization and last CD4 count: two days (IQR: —21 to +7]. 



peritoneal fluid, lymph node, liver, CSF, blood culture) for 
extrapulmonary TB. 

Diagnosis of malaria was definitive if: (1) consistent clinical 
findings; and (2) presence of Plasmodium sp on thick blood 
smear. 

Cerebral toxoplamosis diagnosis was presumptive if: (1) 
recent onset of a focal neurological abnormality consistent 
with intracranial disease or a reduced level of consciousness; 
(2) brain imaging evidence of a lesion having a mass effect on 
computerized tomography or the radiographic appearance of 



which is enhanced by injection of contrast medium; and (3) 
successful response to therapy for toxoplasmosis. 

Cryptococcosis diagnosis was definitive if: microscopy of 
the CSF was positive by India ink staining and/or culture on 
Sabouraud's medium and/or cryptococcal antigen was de- 
tected by latex agglutination. 

Descriptive analysis 

We described first the reasons of admission according to the 
symptomatology that justified entry in hospital. The reasons 
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Table 2. Distribution of fungal and parasitic diseases among HIV-positive adults newly hospitalized from April to September 2010, 
leDEA West Africa Collaboration 



Classification, N {%)' Diagnosis, N 

Suspected Suspected 



/V {%)' AIDS WHO stage 4 WHO stage 3 Presumptive Definitive IRIS, N Adverse effect, N 



Total number of patients 


824 (100) 445 (100) 388 (100) 232 (100) 




45 


45 


Fungal diseases 














Oesophageal candidiasis 


25 (3.0) 


25 (5.6) 25 (6.4) 11 


14 


1 




Oral candidiasis 


55 (6.7) 




47 (20.2) 28 


27 






Digestive or vaginal 


5 (0.6) 




5 


~ 






candidiasis 














Extrapulmonary 


49 (5.9) 


49 


(10.9) 49 (12.5) 3 


46 


9 




cryptococcosis 














Pulmonary pneumocystosis 


7 (0.8) 


7 


(1.6) 7 (1.8) 7 








Fell d^lLIV, LllSCdJC^ 














Amebiasis'' 


3 (0.4) 






3 






Anguillulosis 


2 (0.2) 






2 






Ankylostomiasis 


2 (0.2) 






2 






Ascabiosis 


1 (0.1) 






1 






Bilharziosis urinary 


1 (0.1) 






1 






Blastocystosis 


1 (0.1) 






1 






Cryptosporidiosis 


11 (1.3) 


11 (2.5) 11 (2.8) 


11 


1 




Giardiasis 


6 (0.7) 






6 






Isosporiasis 


16 (1.9) 


16 (3.6) 16 (4.1) 6 


10 






Leishmaniosis cutaneous 


1 (0.1) 






1 






IVlalaria'^ 


82 (10.0) 




8 


74 




2 


IVlicrosporidiosis 


6 (0.7) 






6 






Cerebral toxoplasmosis 


78 (9.5) 


78 


(17.4) 78 (19.9) 78 




2 




^Several illnesses may have occurred during the hospitalization of a given patient; ''amebiasis: digestive 


{n = 


2), liver abscess 


(n = 1); "^malaria: 


severe Plasmodium falciparum infection [n = 


26 of including two cases of blackwater fever). 









of hospitalization were then categorized based on the dia- 
gnoses of the disease conditions considered to have led to 
hospitalization. If a patient had multiple diagnoses during 
one hospitalization, we determined one underlying cause 
of hospitalization by applying the following priority order: 
(1) WHO stage 4 opportunistic disease; (2) WHO stage 3 
opportunistic disease; (3) other infection; (4) other cancer; 
(5) WHO stage 4 cachexia; (6) other disease; and (7) non- 
specific event including symptomatic diagnosis and non- 
specific WHO stage 3 events (weight loss > 10%, chronic 
diarrhoea, persistent fever). We then grouped the underlying 
causes of hospitalization into four broad categories: AIDS, 
other infection, other diseases and non-specific diseases and 
described the characteristics of the hospitalized patients 
accordingly. Finally, we described the overall numbers and 
percentages of all diseases diagnosed during hospitaliza- 
tion as well as the fatal hospitalizations. We considered as 
the underlying cause of death the disease or injury, which 
initiated the train of morbid events leading to death [29]. 

Statistical analysis 

Categorical variables were described using frequencies and 
percentage. Continuous variables were described using 
median and interquartile range (IQR). 



A logistic regression model was used to analyze the 
association between in-hospital mortality and the following 
variables: gender, age, duration since HIV diagnosis, history of 
cotrimoxazole prophylaxis, history of ART, WHO clinical stage, 
body mass index, haemoglobinemia, CD4 cell count and 
underlying cause of hospitalization. Variables with a p <0.25 
in univariate analysis were included in multivariate analysis. 
Analyses were performed with SAS® software, version 9.1.3 
(SAS institute Inc. Cary, North Caroline, USA). 

Ethical considerations 

The leDEA West Africa collaboration obtained the authoriza- 
tion from the Ethics Committee "Comite de Protection des 
Personnes Sud-Ouest et Outre-Mer III" in Bordeaux, France, 
and each site obtained the authorization from its National 
Ethics Committee. 

Results 

Patients' characteristics 

From April to September 2010, 824 hospitalizations were 
recorded in 823 HIV-positive adults in six participating 
tertiary hospitals in five countries in West Africa. In five 
out of the six wards where this figure was available, the 
coverage of HIV screening among hospitalized patients 
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Table 3. Distribution of mycobacterial, bacterial and other invasive infectious diseases among HIV-positive adults newly 
hospitalized from April to September 2010, leDEA West Africa Collaboration 



Classification, N [%)' 



Diagnosis, N 



AIDS 



WHO 

stage 4 



WHO 

stage 3 



Presumptive Definitive 



Suspected 
Suspected Adverse 
IRIS, N effect, N 



Total number of patients 
Mycobacterial diseases 



824 (100) 445 (100) 388 (100) 232 (100) 



45 



45 



Tuberculosis 


242 


(29.4) 


242 (54.0) 


151 (38.6) 


91 (39.1) 


167 


75 


21 


Atypical mycobacteriae'' 


5 


(0.6) 


5 (1.1) 


5 (1.3) 




5 


_ 


5 


Bacterial/ invasive infectious diseases 


















Infectious diarrhoea"^ 


69 


(8.4) 








68 


1 


1 


E. coli enteritis 


11 


(1.3) 






11 (4.7) 




11 




Salmonella non-typhi 


8 


(1.0) 


3 (0.7) 


3 (0.8) 


4 (1.7) 


1 


7 




Shigellosis diarrhoea 


1 


(0.1) 






1 (0.4) 




1 




Pneumonia 


124 


(15.0) 


8 (1.8) 


8 (2.0) 


116 (50.0) 


111 


13 




lung abscess 


2 


(0.2) 










2 




Bacterial pleurisy 


4 


(0.5) 






4 (1.7) 


1 


3 




Endocarditis 


2 


(0.2) 






2 (0.9) 


1 


1 




Meningitis, meningo-encephalitis 


37 


(4.5) 






35 (15.1) 


29 


8 


1 


Pyelonephritis 


11 


(1.3) 






11 (4.7) 


7 


4 




low urinary tract infection 


73 


(8.9) 








3 


70 




Salpingitis 


1 


(0.1) 






1 (0.4) 




1 




Osteomyelitis 


1 


(0.1) 






1 (0.4) 




1 




Myositis 


1 


(0.1) 






1 (0.4) 




1 




Otitis 


11 


(1.3) 








2 


9 




Sinusitis 


5 


(0.6) 










5 




Erysipelas 


1 


(0.1) 






1 (0.4) 


1 






Dermo-hypodermitis 


8 


(1.0) 








2 


6 




Tetanus 


4 


(0.5) 










4 




Sepsis 


69 


(8.4) 






69 (29.6) 


33 


26 





"Several illnesses may have occurred during one hospitalization in a given patient; type of mycobacteriae non-specified; "^infectious diarrhoea: 
germ not identified. 



ranged between 98 and 100% during the study period; 58% 
of these patients were women and the median age at 
admission was 40 years (IQR: 33-48) (Table 1). Overall, 24% 
of these patients discovered that they were HIV-positive 
during this hospitalization, 94% were at WHO stage 3 or 4 
at hospital admission and median CD4 count was 75/mm^ 
(IQR: 25-177). Among those who knew their HIV-positive 
status before the hospitalization (A/ =623), the median time 
elapsed since HIV diagnosis was 3.7 months (IQR: 0.6-31.7), 
63% were already on ART and 68% had initiated cotrimox- 
azole prophylaxis. Among the 392 patients who had ever 
received ART before hospital entry, the median CD4 count at 
ART initiation was 90/mm^ (IQR: 32-178) and the median 
CD4 count closest to hospital admission was 93/mm^ (IQR: 
30-231). The median CD4 count of the 431 patients not on 
ART at hospital entry was 53/mm^ (IQR: 18-127); 39 (9%) of 
these individuals initiated ART during hospitalization. 

Causes of hospitalization and diseases diagnosed 

The most frequent reason for admission was a non-specific 
morbidity event (88%). The most frequent underlying cause 



of hospitalization was an AIDS-defining condition (54%), 
followed by non-AIDS-defining infections (32%), other dis- 
eases (8%) and non-specific illnesses (6%). This distribution 
did not differ between men and women. For patients who 
knew their HIV infection for more than six months (N =283), 
the most frequent underlying cause of hospitalization re- 
mained AIDS (42%), followed by non-AIDS-defining infections 
(37%), other diseases (13%) and non-specific illnesses (8%). 
Overall, the most frequent diseases diagnosed were: tuber- 
culosis (29%), pneumonia (15%), malaria (10%) and toxo- 
plasmosis (10%) (Tables 2-6). TB was diagnosed in 242 
patients overall including 151 cases of extrapulmonary TB 
(62%). IRIS was diagnosed in 45 (5.5%) patients, of whom 27 
occurred with TB and nine with cryptococcosis (Tables 2-4). 

The proportion of malaria cases was 7.8% in patients using 
a cotrimoxazole prophylaxis prior to hospitalization as com- 
pared to 10% in patients without prophylaxis (p =0.05). The 
distribution of other infections did not differ between these 
two groups. 

Adverse effects of treatment were suspected in 45 pa- 
tients (5.5%), anaemia (n =19) and cutaneous effects (n =8) 
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being the most frequent ones (Tables 2 and 5, and 6). 
Adverse events were the underlying cause of hospitalization 
in 16 cases (2% of the total number of hospitalizations). 

Anaemia was common during hospitalization (n = 123, 
15%), mostly associated with another diagnosis and in a few 
instances {n=lS, 2%), it was the underlying cause of 
hospitalization. 

Characteristics of patients according to the underlying cause 
of hospitalization 

Median CD4 count was lower in patients with an AIDS 
diagnosis (58/mm^) or another infection (88/mm^) than in 
patients with other diseases (154/mm^) (Table 1). 

The diagnosis of HIV infection was revealed during the 
hospitalization or within the preceding six months in 73% of 
patients with an AIDS diagnosis. 

Hospitalization outcome 

The median length of stay in hospital was 13 days (IQR: 7- 
22). Overall, 315 (38%) patients died during their hospitaliza- 
tion and the median hospital stay prior to death was nine 
days (IQR: 3-20). Case fatality rate was 34% in patients on 
ART prior to hospitalization, 40% in patients without ART 
but on cotrimoxazole and 43% in patients with neither ART 
nor cotrimoxazole. It was 46% among patients who were 
hospitalized because of an AIDS-defining event. 



In multivariate analysis, the following variables were 
associated with in-hospital mortality: older age (p=0.02); 
WHO clinical stage 3 (p =0.003) and 4 (p =0.002) versus 
stage 1 or 2; CD4 count <50 (p < 0.0001), 50-200 (p =0.02) 
and unknown (p<0.0001) versus CD4 count >200/mm^; 
AIDS as the underlying cause of hospitalization (p= 0.0005) 
and non-AIDS-defining infections (p=0.01) versus non- 
specific illnesses. 

The underlying cause of death was AIDS (63%), non-AIDS- 
defining infections (26%), other diseases (7%) and non-specific 
illnesses or of unknown cause (4%). This distribution did not 
differ between men and women. The 198 patients who died 
from AIDS presented the following AIDS-defining diseases: 
TB (n = 113, 35.9% of deaths), cerebral toxoplasmosis (n = 31, 
9.8%), cryptococcosis (n=29, 9.2%), HIV encephalopathy 
(n=13, 4.1%), Kaposi sarcoma {n=9, 2.9%), isosporidiosis 
(n =6, 1.9%), oesophageal candidiasis {n =6, 1.9%), pneumo- 
cystosis {n =5, 1.6%), non-Hodgkin lymphoma (n =5, 1.6%), 
cryptosporidiosis (/i=4, 1.3%), cachexia (/i=3, 1.0%), CMV 
infection {n=2, 1.0%), herpes infection (n = l, 0.3%) and 
recurrent bacterial pneumonia (n=l, 0.3%). The most 
frequent fatal non-AIDS-defining infections were sepsis 
(n=21, 6.7% of deaths), malaria {n=ll, 3.5%), meningitis 
(n=9, 2.9%) and infectious diarrhoea (n =9, 2.9%). 



Table 4. Distribution of viral diseases and neoplasia among HIV-positive adults newly hospitalized from April to September 2010, 
leDEA West Africa Collaboration 



Classification, N {%)' 



Diagnosis, N 



WHO 



WHO 



Suspected 
Suspected Adverse 





N (%)= 


AIDS 


stage 4 


stage 3 


Presumptive 


Definitive 


IRIS, N effect, N 


Total number of patients 


824 (100) 


445 (100) 


388 (100) 


232 (100) 






45 45 


Viral diseases 
















CMV infection'' 


3 (0.4) 


3 (0.7) 


3 (0.8) 






3 


1 


Herpes infection"^ 


10 (1.1) 


5 (1.1) 


5 (1.3) 




10 






HIV encephalopathy 


19 (2.3) 


19 (4.2) 


19 (4.9) 




16 


3 




Molluscum contagiosum 


3 (0.4) 








1 


2 




PML 


1 (0.1) 


1 (0.2) 


1 (0.3) 




1 






VZV infection 


1 (0.1) 










1 




Viral hepatitis B 


17 (2.1) 










17 




Tumour 
















Invasive cervix carcinoma 


2 (0.2) 


2 (0.4) 


2 (0.5) 






2 




Kaposi sarcoma 


21 (2.5) 


21 (4.7) 


21 (5.4) 




10 


11 


3 


NHL 


8 (1.0) 


8 (1.8) 


8 (2.0) 




5 


3 




Hepatocarcinoma 


4 (0.5) 








3 


1 




Other tumors'' 


6 (0.7) 








1 


5 




In situ cervical intraepithelial 


4 (0.5) 










4 




neoplasis 
















Benign tumour or tumour of 


7 (0.8) 








3 


4 





unspecified evolution 



CMV: cytomegalovirus; PML; progressive multifocal encephalopathy; VZV: varicella zoster virus; NHL: non-Hodgkin lymphoma. 
"Several illnesses may have occurred during the hospitalization of a given patient; ''CMV infection: localization non-specified; "^herpes infection: 
genital (n=4), oral (n=2), anal (ai=2), meningitis (n=l), cutaneous (n = l), digestive (n = l); ''other cancers: multiple myeloma (ai=1), 
pancreas cancer {n = 1), ano-rectal cancer (n = 1), abdominal tumour (n = 1), ENT cancer [n = 1), epidermoid carcinoma of the eye (n = 1). 
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Table 5. Distribution of other diseases among HIV-positive adults newly hospitalized from April to September 2010, leDEA West 
Africa Collaboration 



Classification, N {%)' Diagnosis, N 
Suspected Suspected 

N {%)' AIDS WHO stage 4 WHO stage 3 Presumptive Definitive IRIS, N Adverse effect, N 

Total number of patients 824 (100) 445 (100) 388 (100) 232 (100) 45 45 



Other diseases 



Digestive'' 


37 


(4.5) 


5 


32 


1 


Bronchopulmonary*^ 


2 


(0.2) 


1 


1 




Cardiovascular'' 


53 


(6.4) 


15 


37 


3 


Neurologic'^ 


28 


(3.4) 


24 


4 


4 


Psychiatric' 


9 


(1.1) 


4 


5 


1 


Renal^ 


41 


(5.0) 12 (3.1) 


11 


30 


2 


Genital 


11 


(1.3) 


2 


9 




Osteo-articular 


5 


(0.6) 


2 


3 




Cutaneous 


14 


(1.7) 


3 


11 


8' 


Endocrine'' 


6 


(0.7) 


1 


5 




Ocular 


1 


(0.1) 




1 




Trauma 


1 


(0.1) 


1 






"Several illnesses may have occurred during the hospitalization of a given patient; 


''digestive: gastroduodenal ulcer (n = 15), 


gastritis (n =3), 



oesophagitis (n =4), duodenogastric reflux (n =3), appendicitis/peritonitis (n =3), cholecystitis (n =6), calculus of gallbladder (n =2), digestive 
haemorragiae (n = l), functional intestinal disorder (n =7), anal fistula {n=l); '^bronchopulmonary: pleuresia {n=l), pneumothorax (n = l); 
''cardiovascular: stroke (n = 19), heart failure (n = ll), pericarditis (n=7), high blood pressure (n=6), peripheral venous disease (n=3), 
pulmonary embolism (n=2); "neurologic: peripheral neuropathy [n = 12 including four suspected adverse effects of zidovudine (n = l), d4T 
(n =3)], encephalitis (n =8), cerebral abscess {n =7), Guillain-Barre syndrome (n = 1); 'psychiatric: delirium ascribed to efavirenz {n =1); ^renal: 
renal insufficiency (n =24 including two suspected adverse effect of tenofovir), HIV associated nephropathy [n = 12), glomerular disease (n =4), 
ureteral lithiasis (n = l); ''endocrine: diabetes (n=4), thyroid, multinodular goitre (n=l), surrenal insufficiency (n=l); 'toxidermia (n=8 
including four cases ascribed to nevirapine and one to isoniazid). 

Discussion 

In 2010, seven years after ART started to be scaled-up In 
Africa, AIDS and other Infections remain the first cause of 
hospitalization in HIV-positive adults in these tertiary care 
hospitals throughout West Africa. The most frequent diseases 
diagnosed were TB, pneumonia, malaria and toxoplasmosis. 
HIV infection was diagnosed during hospitalization or in the 
previous six months in the majority of the patients and half 
of them had already received ART before hospitalization. 
More than one-third of the patients died during their 
hospitalization and the most frequent fatal diseases were 
TB, cerebral toxoplasmosis, cryptococcosis and sepsis. 

We provided a thorough description of a large sample of 
hospitalized patients in five countries in West Africa, and all 
patients hospitalized in participating wards during the survey 
period were included with an almost systematic HIV screen- 
ing procedure. 

We conducted this survey in reference hospitals where 
diagnostics tools are generally available and likely to be used, 
despite a general context of scarce resources. Local teams 
according to standardized definitions validated diagnoses. 
Nevertheless, some diseases may have not been properly 
diagnosed due to insufficient or incomplete investigation. 
Indeed the cost of most investigations remained born by the 
patient. For instance, some meningitis or sepsis may have 
been partially characterized. However, symptomatic diag- 
noses remained rare in these reference settings. Conversely, 



conducting the survey in tertiary hospitals may have selected 
the patients with the most severe illnesses. Since we hypo- 
thesized that hospital wards may be the destination of most 
HIV-positive patients with a severe clinical event, we believe 
that, apart from death outside hospital, we identified the 
most reachable severe conditions whose prevention, screen- 
ing, diagnosis and case management need to be improved in 
priority. 

Indeed, another limitation is the lack of identification of 
patients with the most severe disease conditions and who 
died before reaching the hospital. This happens often by lack 
of financial means and is a common drawback of HIV case 
management in sub-Saharan Africa. Finally, we acknowledge 
the possibility of missing patients hospitalized in other wards 
where HIV screening may have been omitted whereas the 
HIV screening coverage was extremely high in the participat- 
ing wards. 

HIV infection was frequently diagnosed during hospitaliza- 
tion or shortly before. The median CD4 at the time of hospital 
admission was quite low and time on ART was short, as 
previously reported in South Africa [30]. The short time in- 
terval between ART initiation and hospitalization was clearly 
the reflection of late initiation of ART with its consequences 
of high incidence of morbidity and mortality in the first 
months on treatment [9,31]. As in this series, CD4 count at 
ART initiation remains too often below 200/mm^ in resource- 
limited settings even in the recent years [32]. 
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Table 6. Distribution of non-specific diseases among HIV-positive adults newly hospitalized from April to September 2010, leDEA 
West Africa Collaboration 



Classification, N {%f Diagnosis, N 
Suspected 

WHO WHO Suspected Adverse 

N {%)' AIDS stage 4 stage 3 Presumptive Definitive IRIS, N effect, N 



Total number of patients 


824 (100) 


445 (100) 388 (100) 232 (100) 




45 


45 


Non-specific diseases 












Cachexia 


7 (0.8) 


7 (1.6) 7 (1.8) 1 


6 






Fever 


3 (0.4) 


2 (0.9) 1 


2 






Diarrhoea 


32 (3.8) 


26 (11.2) 24 


8 






Anaemia 


123 (15.0) 


5 


118 




19" 


Thrombopenia 


2 (0.2) 


1 


1 






Pancytopenia 


16 (1.9) 


0 


16 




3'= 


Toxic hepatitis 


6 (0.7) 


5 


1 




1 


IVletabolic disorder 


1 (0.1) 


0 


1 




1 


Electrolytic disorder 


5 (0.6) 


0 


5 






Dehydration/hypovolemic shock 


8 (1.0) 


4 


4 






Denutrition 


9 (1.1) 


2 


7 






Altered consciousness 


1 (0.1) 


1 


0 






Lymphadenopathy 


2 (0.2) 


0 


2 






^Several illnesses may have occurred during the hospitalization of a given patient; ''16/19 anaemia ascribed to zidovudine; '^2/3 pancytopenia 



ascribed to zidovudine. 



The high fatality we observed among these hospitalized 
patients and the factors associated with in-hospital mortality 
have already been described in other African settings [21,33] 
and may be the consequence of several parameters: the 
late diagnosis of HIV infection (during hospitalization or less 
than six months before in the majority of patients in our 
study) [34] associated with a low CD4 count [35]; the severity 
of diseases at hospital entry that may be due in part to late 
presentation; and finally the limited means available for 
intensive care. TB, cerebral toxoplasmosis and cryptococcosis 
were the more frequent diseases diagnosed in the patients 
who died in our study, in agreement with the limited number 
of autopsy studies performed throughout sub-Saharan Africa 
[36]. 

TB and pneumonia were frequent causes of hospitalization 
as already reported in HIV-positive individuals throughout 
sub-Saharan Africa [21,33,37,38]. These diseases remain 
common within a wide range of CD4 counts [39] and are 
still the most frequent causes of death in this population 
[40]. Indeed, almost half of the patients with a diagnosis of 
TB died during their hospitalization. The important contribu- 
tion of TB as a cause of death in HIV-positive adults in Africa 
has been previously described [9,41,42]. Earlier diagnosis of 
HIV infection and initiation of ART, but also intensified TB 
case finding, with enhanced diagnosis tools and systematic 
linkage between TB and HIV services are necessary to expect 
a decrease of such TB-related mortality [43]. In West Africa, 
isoniazid prophylaxis is not commonly prescribed and further 
research is needed to identify the reasons of this discrepancy 
between recommendations and practice. The high fatality 
of cryptococcosis even since the availability of ART was 



confirmed in our series (59%) [44-46]. Since diagnosis and 
treatment of cryptococcosis remain difficult to implement in 
resource-limited settings, earlier ART initiation remains the 
best way to prevent death with cryptococcosis, as recom- 
mended by WHO [47]. In addition, implementation of point- 
of-care cryptococcal antigen tests could also be very helpful 
as well as the first-line treatment option with amphotericin 
B [47,48]. More generally, the improvement in diagnostic 
tools and the availability of a whole range of free of charge 
treatment options are needed to optimize treatment strate- 
gies, guarantee treatment adherence and thus lower the 
burden of opportunistic infections and their related case 
fatality [49]. 

In our study, malaria was diagnosed in 10% of hospitalized 
patients. Occurrence of malaria is common in HIV-positive 
individuals in West Africa and parasitemia increases while 
CD4 count decreases [50]. However, the fatality was lower 
than for other morbid conditions, partly due to the wide use 
of cotrimoxazole prophylaxis. 

Adverse effects of treatment were not frequently sus- 
pected as causes of hospitalization. In fact most adverse 
effects of treatment in HIV-positive patients are of low or 
moderate grade and do not require hospitalization [51]. 

In contrast with high-resource settings [52,53], the de- 
crease in overall mortality among HIV-positive individuals in 
sub-Saharan Africa due to the widespread use of ART has not 
yet resulted, at least in our sample, in a shift toward chronic 
non-communicable diseases as causes of hospitalization. This 
is related to the late initiation of ART that cannot prevent 
occurrence of AIDS-related complications and undermines 
its effectiveness. In fact, even in individuals with a good 
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response to treatment, the mortality risk remains high if they 
experienced an AIDS event before ART initiation [54]. 

Conclusions 

AIDS, mostly TB-related, remained the primary cause of 
hospitalization of HIV-positive adults in 2010 in tertiary care 
hospitals throughout West Africa; bacterial diseases were 
also frequent causes of hospitalization. In-hospital fatality 
remained high also. Sustained efforts are needed to general- 
ize earlier diagnosis of HIV infection together with earlier 
initiation of ART as clearly recommended by international 
guidelines. 
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Appendix 

The leDEA West Africa Collaboration Study Group (as of 2013): 

Executive Committee: Francois Dabis (Principal Investigator, Bordeaux, France), Emmanuel Bissagnene (Co-Principal 
Investigator, Abidjan, Cote d'lvoire), Elise Arrive (Bordeaux, France), Patrick Coffie (Abidjan, Cote d'lvoire), Didier Ekouevi 
(Abidjan, Cote d'lvoire), Antoine Jaquet (Bordeaux, France), Valeriane Leroy (Bordeaux, France), Charlotte Lewden (Bordeaux, 
France), Annie J Sasco (Bordeaux, France). 

Participating sites (*members of the Steering Committee): 

Benin, Cotonou: 

Adults: Djimon Marcel Zannou*, Carin Ahouada, Jocelyn Akakpo, Christelle Ahomadegbe, Jules Bashi, Alice Gougounon- 
Houeto, Angele Azon-Kouanou, Fabien Houngbe, Jean Sehonou (CNHU Hubert Maga). 

Pediatrics: Sikiratou Koumakpai'*, Florence Alihonou, Marcelline d'Almeida, Irvine Hodonou, Ghislaine Hounhoui, Gracien 
Sagbo, Leila Tossa-Bagnan, Herman Adjide (CNHU Hubert Maga). 

Burkina Faso: 

Adults: Joseph Drabo*, Rene Bognounou, Arnaud Diendere, Eliezer Traore, Lassane Zoungrana, Beatrice Zerbo (CHU Yalgado, 
Ouagadougou), Adrien Bruno Sawadogo*, Jacques Zoungrana, Arsene Hema, Ibrahim Sore, Guillaume Bado, Achille Tapsoba 
(CHU Souro Sanou, Bobo Dioulasso) 

Pediatrics: Diarra Ye*, Fla Koueta, Sylvie Ouedraogo, Rasmata Ouedraogo, William Hiembo, Mady Gansonre (CH Charles de 
Gaulle, Ouagadougou). 

Cote d'lvoire, Abidjan: 

Adults: Eugene Messou*, Joachim Charles Gnokoro, Mamadou Kone, Guillaume Martial Kouakou, (ACONDA-CePReF); Clarisse 
Amani Bosse*, Kouakou Brou, Achi Isidore Assi (ACONDA-MTCT-Plus); Henri Chenal*, Denise Hawerlander, Franck Soppi (CIRBA); 
Albert Minga*, Yao Abo, Jean-Michel Yoboue (CMSDS/CNTS); Serge Paul Eholie*, Mensah Deborah Noelly Amego, Viviane 
Andavi, Zelica Diallo, Frederic Ello, Aristophane Koffi Tanon (SMIT, CHU de Treichville), Serge Olivier Koule*, Koffi Charles Anzan, 
Calixte Guehi (USAC, CHU de Treichville);. 

Pediatrics: Edmond Addi Aka*, Koffi Ladji Issouf, Jean-Claude Kouakou, Marie-Sylvie N'Gbeche, (ACONDA-CePReF); Toure 
Pety*, Divine Avit-Edi (ACONDA-MTCT-Plus); Kouadio Kouakou*, Magloire Moh, Valerie Andoble Yao (CIRBA); Madeleine 
Amorissani Folquet*, Marie-Evelyne Dainguy, Cyrille Kouakou, Veronique Tanoh Mea-Assande, Gladys Oka-Berete, Nathalie Zobo, 
Patrick Acquah, Marie-Berthe Kokora (CHU Cocody); Tanoh Francois Eboua*, Marguerite Timite-Konan, Lucrece Diecket 
Ahoussou, Julie Kebe Assouan, Mabea Flora Sami, Clemence Kouadio (CHU Yopougon). 

Ghana, Accra: 

Pediatrics: Lorna Renner*, Bamenia Goka, Jennifer Welbeck, Adziri Sackey, Seth Ntiri Owiafe (Korle Bu Teaching Hospital). 
Guinea-Bissau: 

Adults: Christian Wejse*, Zacarias Jose Da Silva*, Joao Paulo (Bandim Health Project), The Bissau HIV cohort study group: 
Amabelia Rodrigues (Bandim Health Project), David da Silva (National HIV program Bissau), Candida Medina (Hospital National 
Simao Mendes, Bissau), Ines Oliviera-Souto (Bandim Health Project), Lars 0stergaard (Dept. of Infectious Diseases, Aarhus 
University Hospital), Alex Laursen (Dept. of Infectious Diseases, Aarhus University Hospital), Morten Sodemann (Dept. of 
Infectious Diseases, Odense University Hospital), Peter Aaby (Bandim Health Project), Anders Fomsgaard (Dept. of Virology, 
Statens Serum Institut, Copenhagen), Christian Erikstrup (Dept. of Clinical Immunology), Jesper Eugen-Olsen (Dept. of Infectious 
Diseases, Hvidovre Hospital, Copenhagen). 

Mali, Bamako: 

Adults: Moussa Y Maiga*, Fatoumata Fofana Diakite, Abdoulaye Kalle, Drissa Katile (CH Gabriel Toure), Hamar Alassane 
Traore*, Daouda Minta*, Tidiani Cisse, Mamadou Dembele, Mohammed Doumbia, Mahamadou Fomba, Assetou Soukho Kaya, 
Abdoulaye M Traore, Hamady Traore, Amadou Abathina Toure (CH Point G). 

Pediatrics: Fatoumata Dicko*, Mariam Sylla, Alima Berthe, Hadizatou Coulibaly Traore, Anta KoTta, Niaboula Kone, Clementine 
N'Diaye, Safiatou Toure Coulibaly, Mamadou Traore, Naichata Traore (CH Gabriel Toure). 

Nigeria: 

Adults: Man Charurat* (UMB/IHV), Samuel Ajayi*, Georgina Alim, Stephen Dapiap, Otu (UATH, Abuja), Festus Igbinoba 
(National Hospital Abuja), Okwara Benson*, Clement Adebamowo*, Jesse James, Obaseki, Philip Osakede (UBTH, Benin City), 
John Olasode (OATH, lle-lfe). 

Senegal, Dakar: 

Adults: Moussa Seydi*, Papa Salif Sow, Bernard Diop, Noel Magloire Manga, Judicael Malick Tine, Coumba Cisse Bassabi (SMIT, 
CHU Fann), 

Pediatrics: Haby Signate Sy*, Abou Ba, Aida Diagne, Helene Dior, Malick Faye, Ramatoulaye Diagne Gueye, Aminata Diack 
Mbaye (CH Albert Royer). 
Togo, Lome: 

Adults: Akessiwe Patassi*, Awerou Kotosso, Benjamin Goilibe Kariyare, Gafarou Gbadamassi, Agbo Komi, Kankoe Edem 
Mensah-Zukong, Pinuwe Pakpame (CHU Tokoin/Sylvanus Olympic). 
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Pediatrics: Kol<o Lawson-Evi*, Yawo Atal<ouma, Elom Tal<assi, Ameyo Djeha, Ayoko Epinoevi-gali, Sherifa El-Hadj Djibril (CHU 
Tokoin/Sylvanus Olympio). 

Operational and Statistical Team: Jean-Claude Azani (Abidjan, Cote d'lvoire), Eric Balestre (Bordeaux, France), Serge Bessel<on 
(Abidjan, Cote d'lvoire), Sophie Karcher (Bordeaux, France), Jules Mahan Gonsan (Abidjan, Cote d'lvoire), Jerome Le Carrou 
(Bordeaux, France), Severin Lenaud (Abidjan, Cote d'lvoire), Celestin Nchot (Abidjan, Cote d'lvoire), Karen Malateste (Bordeaux, 
France), Amon Roseamonde Yao (Abidjan, Cote d'lvoire). 

Administrative Team: Madikona Dosso (Abidjan, Cote d'lvoire), Alexandra Doring (Bordeaux, France), Adrienne Kouakou 
(Abidjan, Cote d'lvoire), Elodie Rabourdin (Bordeaux, France), Jean Rivenc (Pessac, France). 

Consultants/ Working Groups: Xavier Anglaret (Bordeaux, France), Boubacar Ba (Bamako, Mali), Renaud Becquet (Bordeaux, 
France), Juan Burgos Soto (Bordeaux, France), Jean Bosco Essanin (Abidjan), Andrea Ciaranello (Boston, USA), Sebastien Datte 
(Abidjan, Cote d'lvoire), Sophie Desmonde (Bordeaux, France), Jean-Serge Elvis Diby (Abidjan, Cote d'lvoire), Geoffrey S. 
Gottlieb* (Seattle, USA), Apollinaire Gninlgninrin Horo (Abidjan, Cote d'lvoire), Julie Jesson (Bordeaux, France), Serge N'zore 
Kangah (Abidjan, Cote d'lvoire), David Meless (Abidjan, Cote d'lvoire), Aida Mounkaila-Harouna (Bordeaux, France), Camille 
Ndondoki (Bordeaux, France), Caroline Shiboski (San Francisco, USA), Boris Tchounga (Abidjan, Cote d'lvoire), Rodolphe Thiebaut 
(Bordeaux, France), Gilles Wandeler (Dakar, Senegal). 

Website: http://www.mereva.net/iedea 
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